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Summary
The useof steampasteurization(SPS
400™; Frigoscandia,Bellevue,WA) as a (KeyWords:SteamPasteurization,Microbial
viablecommercial-scaleinterventionmethod Evaluation,Carcasses.)
totreatpre-rigorbeefcarcassesuniformlyhas
beenevaluatedfortemperaturesfrom180E to
201EF. Effectivenessatlowertemperatures
(minimum atmospherictemperatureof Microbiologicalsafetyofthefoodsupply
170EF) hasnotbeenevaluated.Previous hasbeenunderintensescrutiny.Foodborne
studiesofsteampasteurizationusedexcision diseaseoutbreaksandlargefoodrecallsare
sampling. However,theUSDA-FSIS has causingincreasedconcernsbyconsumersand
suggesteduseofnondestructivesamplingof producers.Newregulationshavebeenimple-
chilledbeefcarcassesforgenericEscherichia mented by the USDA-FSIS to minimize
coli, sowecomparedexcisionandsponge contaminationandproliferationofpathogens
samplingin a commercials aughterfacility. infood.
Twenty-eightbeefcarcassesweremonitored
todeterminetheeffectivenessofsteampas- Steampasteurization,an intervention
teurizationandtocomparethetwosampling methodthathasbeentestedandverifiedin
methods.Totalaerobicmesophilicbacteria, commercials aughterfacilities,hasreduced
E.coli, andcoliformcountswereallreduced both indigenousflora and pathogenson
(P#0.01)bysteampasteurization.Sponge freshlyslaughteredbeefcarcasses.
samplingof carcassesforE. coli.provided
lowerrecovery(P#0.01)thanexcisionsam- Ourstudyevaluatedtheeffectivenessof
pling. Noneof 28carcassestestedpositive a steampasteurizationsystem(SPS400™)
byspongesampling;however,sixofthesame operatingat170EF, basedonmicrobialenu-
carcasseswerepositive(0.39-23.6CFU/cm) merationatseveralsteps.Microbialrecover-2
byexcisionsamplingimmediatelyadjacentto iesfromchilledbeefcarcassesusingexcision
thespongedarea. TheSPS 400™steam andspongesamplingmethodsalsowere
pasteurizationunit,operatingataminimum compared.
atmospherictemperatureof 170EF reduced
(P#0.01)all bacterialpopulationson pre-
rigorbeefcarcasses.Excisiondata,com-
paredtopreviouscommercialevaluationsof Twenty-eightrandomlyselectedcarcasses
theSPS400™ataslightlyhigheroperating weresampledimmediatelybeforeandafter
atmospherictemperature,providedcompara- steampasteurizationa dafter18-24hoursin
bletotalreductions,buta fewmoreE. coli
survivedat170EF.
Introduction
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thecooler.All carcassesweresurfacesam- Countswerelower(P#0.01)withsponge
pledusingacircularcoringdevicetoexcise samplesthanexcisionsamplesfor allbacteria.
21.2cm of tissueatthreelocations(rump, Detectionlimitswere0.39CFU/cm forthe2
flank,andbrisket)to createa composite excisionmethodand0.04CFU/cm forthe
sample of 63.6cm. All chilledcarcasse spongemethod.Thismeansthatthesponge2
(18-24 hour)weresurfacesampledusing methodshoulddetectbacterialcolonyform-
both thecoringdevice(excision)andthe ing units,includingE. coli colonies,more
USDA-FSIS spongesamplingmethodat oftenthantheexcisionmethod.However,in
adjacentlocationsonthesamecarcass.All thisstudynoE. colicoloniesweredetected
sampleswereshippedovernighttotheKan- withspongesampling,whereasE. colicolo-
sas StateUniversityFood Microbiology niesweredetectedon someof thesame
Laboratory(Manhattan,KS) in insulated carcassesusing the excision sampling
coolerswithcold-packs.Duringshipment, method.
temperaturesweremonitoredbydataloggers
andremainedbelow45EF. Escherichiacolicountswerecompared
All sampleswereenumuatedwithin1day lishedintheFederalRegister,July25,1996.
of collectionfor totalaerobicmesophilic Only threeunacceptableresultswereidenti-
bacteria,Escherichiacoli, andcoliforms, fiedandwerefromcarcassessampledbefore
usingappropriatePetrifilm™plates. The steampasteurization.Usingtheexcision
excisionsamplesweredilutedwith 0.1% method,onechilledcarcasshada marginal
peptonediluent.Spongeswererehydrated levelof E. coli. All chilledcarcasseshad
accordingto USDA-FSIS methodsusing acceptablet stresultsforE. coliwithsponge
Butterfield’sphosphatebuffereddilution sampling. In conclusion,steampasteuriza-
water (FDA BacteriologicalAnalytical tiondecreased(P#0.01)allbacterialcounts.
Method).All plateswereincubated48hours All excisionsamplesfromchilledcarcasse
at95EF. Datawereconvertedtolog col- indicatethattheslaughterprocesswasin10
onyformingunits(CFU)percm andmean compliancewithFSISE.colicriteria.How-2
valuesdeterminedateachsamplingstep.A ever, reductionin SPS 400™ operating
valueone-halfthedetectionlimitwasre- temperaturesshouldbeavoidedif possible,as
portedforsampleswithnocoloniesonthe amarginofsafety.
lowestdilution,inordertobeabletoperform
statisticalanalysis.Statisticalsignificance The spongesamplingmethodrevealed
(P#0.01)wasdeterminedusingProcGLM in lower(P#0.01)countsforallbacterialtypes,
theStatisticalAnalysisSystem(SAS) for comparedtoexcisionsampling.
eachbacterialtype.
ResultsandDiscussion
Total aerobicmesophilicbacteria,E.
coli, and coliform countswere lower
(P#0.01)afterthanbeforesteampasteuriza-
tionandremainedloweraftera18-24hour
chill. Bacterialcountsafter18-24hoursin
thecoolerandimmediatelyaftersteampas-
teurizationweresimilar(P>0.01).
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totheperformanceriterionof 9 CFU pub-
